Abstract. In traditional non-local mean value algorithm, both filter parameters and measurement of search neighborhood are constant globally and it does not show diverse structural features of different areas in images, which makes the weight of similarity of image blocks distributed unreasonably, and thus de-noising can be not effective. In order to avoid that, a non-local mean value image de-noising algorithm based on self-adaption is pro-posed. With analysis of the content of image blocks, image blocks from different areas will obtain different filter parameters and search fields, which cause the similarity weights of image blocks a more proper distribution. Experimental results showed that the new algorithm, after de-noising, achieved an increase of peak signal to noise ratio of images and, at the same time, reserved details of images and marginal information effectively.
Introduction
In 2006, Buades and others using self-similar image exists in a large number of these redundant information presented non-local mean (NLM) algorithm [1, 4, 8, 10] . After that, many scholars through the study of the filtering parameters, made a number of improved algorithm. Coupe et al. by modeling for 2 2 ( ,| |, )
i h f N    think that the filtering parameters not only related to the noise variance and the number of pixels in the neighborhood of the relevant [3] . And they proposed a method for the quantitative estimation of filter parameters in the literature [11] . Salmon et al. also studied the influence of the central image block weight distribution and the size of the search area for non-local means algorithm [9] . The vast majority of these methods are based on a global approach to identify a fixed filter parameters, using a fixed filter parameters to filter. The image in real life is complex and changeable [6, 13] , using a unified image content filtering parameters and practical differences that do not match, do not have adaptability, the denoising effect must have an effect. Brox et al. is often difficult to find a pair of images for a global optimal filtering parameters and size of the area for hidden, so that each part of the image can achieve better de-noising effect [2] . After a number of experiments, the filter parameters and for hidden area size and content of the image noise and have a great relationship, so the use of a self-adaptive filtering parameters and selection methods for hidden area of more reasonable size, it will get better de-noising effect [5, 7, 12] . Experiments show that the algorithm has a good de-noising effect while still able to retain the details of the image and the edge of the structural information, then obtain better de-noising effect.
Non-local means denoising algorithm
The purpose of denoising is obtained noise-free image from noisy images. Non-local means to compute a full picture of all the pixels as a weighted average of the estimated value of the point after de-noising pixels:
(1)
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. Similarity between pixels i and j is determined by the pixel Gaussian weighted Euclidean distance, as follows:
The weights are defined by the formula (3) 2 ) , (
Filtering parameters h control the depth of the filter, if the value is large, the image is de-noised too smooth, many details will be lost, so the image becomes more blurred; if the value is small, the filter is not sufficient to effectively remove noise, image de-noised still left a lot of noise, de-noising poor. Filter parameters should select a more appropriate value, both to ensure the effective removal of noise, not too smooth image, able to retain the details of the image.
Non-local means algorithm adaptive filtering parameters
Filter parameter selection. Traditional non-local means filtering algorithm using global parameters in a fixed manner, regardless of the image structures that are more complex content, or relatively simple structure relative to a single image, are used with a filter parameter value. The differences in approach and image content does not match the facts , cannot meet the filter parameters using a larger flat area in the image , use a smaller filter parameters requires a relatively complex structure of the region . Filtering parameters should be determined according to the specific content of the image block .In other words, the filter parameters should be adaptive.
Image structure feature extraction. Minutiae parts of the image is generally reflected in the edges of the image, the image gray level pixel value difference is more obvious. Before the image de-noising, you first need to image edge detection, distinguishing different features of the image shown in Figure 1 : Fig. 1 Image Edge Extraction By Image Edge Extraction method to distinguish between the different areas of the image where the pixels to determine the center of the image pixel image block is in the details at the edges of the image. If the center of the image block of pixels at the edges, like the details of the image, you should use a smaller filter parameter values , if not in, then use a larger filter parameter values. In this way the choice of filter parameters in different regions of the image block to obtain different filter parameters, so that each image block to obtain its best filter parameters, you can achieve better filtering effect.
Direction of the image block structure information. The direction of the image block structure information to reflect changes in gray value of the image block, and it also reflects the structural characteristics of the image, through the direction of the structure of the image blocks extracted up images from the flat area to the complex structure of the region over the process. Direction of the image information of the block structure shown in Figure 2 :
Select an image block search area. Non-local means algorithm in the search area is a region in image block similarity measure between the need to search for in the search area for all image blocks gives some weight, similar to the image block will receive greater weight, similarity smaller for a larger weights. All right image block value and the entire search area is 1. All tiles will get a right value, even those that are not similar to the image block will have a certain weight. Large search area may get more similar tiles, this situation is conducive to de-noising, but will also bring more dissimilar image block. These rights are not similar to the value obtained image block add up, it will have to de-noising impact cannot be ignored. While a smaller search area, cannot be more similar to the image block, this will weaken the denoising. Thus, the size of the search area should be determined according to where the pixels in the image de-noising with specific location, rather than using a fixed global uniform value. Fig. 2 Block diagram of the image orientation information By extracting the edge features of the image and the direction information extracting structure, to determine the pixel location of the image point position of the belt and the de-noising filter parameters to determine the search area, determined by a large number of experiments, the filter parameters and the search area may be as follows:
(1) An edge feature if the pixels are not to be de-noised image, image blocks where no apparent direction structure information, the filter parameters can be set 3 0 , the search area size 27 27  (2) an edge feature if the pixels are not to be de-noised image, but where the image block having a clear orientation structure information, the filter parameters can be set 2 5 , the search area size 21 21  . (3) If the edge to be de-noised pixels in the feature image, image blocks where no apparent direction structure information, the filter parameters can be set 2 0 , the search area size 15 15  . (4) If the edge to be de-noised pixels in the feature image, where the image block has a clear direction of structural information, the filter parameters can be set 1 5 , the search area size 9 9  .
Analysis of experimental results
Through experiments renderings and peak signal to noise ratio for both image denoising effect after analysis and comparison, which can be found in the non-local means algorithm uses adaptive filtering parameters and the search area (ANLM) is better than the traditional NLM.
Experimental results chart analysis. Fig. 3 De-noising comparison chart From the figure 3 relatively flat area of the face, improved de-noising algorithm is obviously superior to the non-local means algorithm, which is due to the image of the face is a relatively flat area of the filter parameters and the use of larger search area, so that noise removal is more complete, able to find more similarities with the image block, so that the pixel to be de-noised obtain a more accurate gray value. Which contrast can be found in the complex area of the image, the more efficient use of the filter parameters and the search area, the details of structural features can effectively retain the image so that the image de-noised more complete.
Comparison of PSNR. MSE and PSNR commonly used in image quality and objective evaluation methods. Peak signal to noise ratio is calculated using the experimental images obtained by two different methods, the results shown in Table 1 , we can see that the peak signal to noise ratio improved non-local means algorithm is higher than traditional non-local means algorithm. PSNR each graph and the corresponding take ten times the average. 
Summary
Through in-depth study of the non-local means filtering algorithm parameters and the search area, and analyzes the impact of adaptive filtering parameters and the search area for de-noising effect, combined with the characteristics of the different characteristics of the image itself contains a structure, an adaptive filter parameters and non-local means algorithm for searching the neighborhood, and gives the method for determining the filter parameters and search neighborhood. Experiments show that the algorithm by de-noising and PSNR are superior to traditional NLM.
